REMARKS 

The above amendments to the above-captioned application along with the following 
remarks are being submitted as a full and complete response to the Official Action dated June 19, 
2007. In view of the above amendments and the following remarks, the Examiner is respectfully 
requested to give due reconsideration to this application, to indicate the allowability of the 
claims, and to pass this case to issue. 

Status of the Claims 

Claims 1-21 are under consideration in this application. Claims 1, 8 and 15 are being 
amended, as set forth in the above marked-up presentation of the claim amendments, in order to 
more particularly define and distinctly claim Applicant's invention. 

Additional Amendments 

The specification and the claims are being amended to correct formal errors and/or to 
better recite or describe the features of the present invention as claimed. All the amendments to 
the specification and the claims are supported by the specification. In particular, the 
amendments to [0018] and [0072] are at least supported by the recitation of "When suspension 
occurs, RCM 105-2 collects the time indicated by the time parameters ..." in [0074] and are 
directed only to correcting formal matters. Applicant hereby submits that no new matter is being 
introduced into the application through the submission of this response. 

Prior Art Rejections 

Claims 1-2, 5-9, 12-16 and 19-21 were rejected under 35 U.S.C. §103(a) as being 
unpatentable over US Patent No. 5,555,371 to Duyanovich et al. (hereinafter "Duyanovich") 
over US Pat. No. 5,051,887 to Berger et al. (hereinafter "Berger"), US Patent No. 6,578,120 to 
Crockett et al. (hereinafter "Crockett '120") and US Pub No. 2001/0010070 of Crockett et al. 
(hereinafter "Crockett '070"), and claims 3-4, 10-11 and 17-18 were rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Duyanovich in view of Berger, Crockett '120, Crockett '070 
and US Patent No. 6,938,045 to Li et al. (hereinafter "Li"). These rejections have been carefully 
considered, but are most respectfully traversed. 

In a system including a plurality of primary storage subsystems 102 #1, 102 #2, a plurality 



of secondary storage subsystems 102 #3, 102 #4, 102 #5 that are connected to each other via a 
network, and a host computer 101-2 having a remote copy manager RCM 105-2 (TOO 101) and 
being connected with the secondary storage subsystems (Fig. 1) , the method for remotely copying 
data from each of a plurality of primary volumes 1 10 to a corresponding secondary volume of a 
plurality of secondary volumes 1 1 7 of the invention (for example, the embodiment depicted in 
Fig. 1), as now recited in claim 1, involves primary volumes 110-1, 110-2, 110-3 that are 
constituted by the primary storage subsystems 102 #1, 102 #2, and the secondary volumes 117-1, 
117-2, 117-3 that are constituted by the secondary storage subsystems 102 #3, 102 #4, 102 #5 
(i.e., the consistency group CI in Fig. 3). The method comprises (1) a normal synchronizing 
procedure (Figs. 4-5) and (2) an after-failure synchronizing procedure (Fig. 6-7). 

The normal synchronizing procedure (Figs. 4-5) includes: receiving, at each of the 
secondary storage subsystems 102 #3, 102 #4, 102 #5, remote copy requests 120 in Fig. 1 (e.g., 
io-10 (TO), io-11 (T3), io-12 (T4), io-13 (T6), io-14 (T7) in 102 #3 in Fig. 5A) each of which is 
associated with a timestamp (e.g., TO, T3, T4, T6, T7) and directly sent from each one of the 
plurality of primary storage subsystems 102 #1, 102 #2; receiving periodically ("Each [primary] 
logical volume periodically issues a synchronize request 107 addressed to either all secondary 
logical volumes in the same consistency group or all secondary storage subsystems in the same 
consistency group. "[0033]), at each of the secondary storage subsystems 102 #3, 102 #4, 102 #5, 
synchronizing requests 107 (e.g., SYNC-C1-#1-T7 in Fig. 5B) each of which is associated with a 
timestamp T7 and a primary storage ID #1 of a primary storage subsystem 102 #1, which sends a 
respective synchronizing request 107, from said each one of the primary storage subsystems 102 
#1, 102 #2 respectively ([0063]); determining, at each of the secondary storage subsystems 102 
#3, 102 #4, 102 #5, a first time as a first time parameter T5 based on the timestamp T7 included 
in the sync request 107; and determining, at each of the secondary storage subsystems 102 #3, 
102 #4, 102 #5, which remote copy requests 120 in Fig. 1 (e.g., io-10 (TO), io-1 1 (T3), io-12 (T4), 
io-13 (T6), io-14 (T7) in 102 #3) to process ([0063]) based on the first time parameter T5, 
primary storage IDs (e.g., "#1") and timestamps (e.g., TO, T3, T4, T6, T7) associated with the 
remote copy requests, thereby maintaining data I/O consistency among said storage subsystems 
([0007]). 

The invention provides a unique remote-copy-request discriminative processing scheme in 
a N:M configuration ([0007]) of "n primary storage subsystems and m secondary storage 
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subsystems" ([0004]) to maintain IO consistency in the consistency group. 

For example, if the retrieved timestamp T7 is greater than the corresponding time 
parameter 111-1 #1 T3, an update occurs (As T7 > T3, the time parameter 111-1 #1 is updated 
from "T3" in the 102 #1 box in Fig. 5A to "T7" in the 102 #1 box in Fig. 5B). This update makes 
the time parameter 111-1 #1 T7 greater than the time parameter 111-1 #2 T5 in Fig. 5B, so that 
time parameter 112-1 is updated from "T3" in the 102 #1 box in Fig. 5A to "T5" in the 102 #1 
box in Fig. 5B. When the time parameter 112-1 is updated, since the timestamp (T4) associated 
with io-12 is smaller than the timestamp (T5) that time parameter 112-1 indicates, only io-12 (T4) 
(but not io-13 (T6), io-14 (T7), is moved to the disk request queue 116-1. As another example 
shown in Figs. 7A-C ([0074]), T3, T5 are determined to be the synchronized times for the 
secondary storage subsystems 102 #3-5. These changes cause the time parameters 112-2 and 
112-3 to be updated to T3 such that io-23 (T2) and io-31 (T2) are moved to the disk request 
queues 116-2 and 116-3, respectively. 

The after-failure synchronizing procedure (Figs. 6-7; "FIG. 6 illustrates a flow diagram 
of synchronization procedure between the secondary storage subsystems after remote copy pair 
suspension" [0018]; [0071]) includes: suspending said remote copy requests from being directly 
sent from the primary storage subsystems to the secondary storage subsystems after a failure 
occurs (different types of failures are described in r0067]-[0070]) , thereby starting a suspension 
period ; collecting and comparing during the suspension period by the RCM 105-2 in the host 
computer 101-2 (as shown in Fig. 1 a remote copy manager (RCM) 105-2 resides in the host 
computer 101-2; [0069]; "when suspension occurs, RCM 105-2 collects the time indicated by the 
time parameters ..." [0074]) time parameters 111 stored in the secondary storage systems to 
determine a synchronized time T3 (Steps 601-602 in Figs. 6A-B; [0074]); receiving during the 
suspension period from the RCM 105-2 in said host computer 101-2 at each of the secondary 
storage subsystems ([0071]) synchronizing requests 701 (Fig. 7B) each of which includes said 
synchronized time T3 (Steps 603-604); updating during the suspension period second time 
parameters 112 at each of the secondary storage subsystems up to said synchronized time T3 
(Step 605; Fig. 7B); and determining during the suspension period , at each of the secondary 
storage subsystems, which remote copy requests to process based on said updated second time 
parameter 1 12 and processing a determined remote copy request by said each secondary storage 
subsystem therein (Steps 605-608; Figs. 7C-G), thereby maintaining data I/O consistency among 
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said storage subsystems. 

For example, prior to the suspension, io-11 (T3) has already been moved to the disk 
request queue 116-1, but io-23 (T2) and io-31 (T2) are still in the suspended remote copy request 
queues 115-2 and 115-3, respectively. To achieve consistency among the secondary storage 
subsystems 102 #3-5, io-23 (T2) and io-31 (T2) are moved to the disk request queues 1 16-2 and 
116-3, respectively ([0073]) as shown in Figs. 7A-G following the flow depicted in Fig. 6A or 
Fig. 6B. In FIG. 7A, among 1 st time parameters 111-1 #1, 111-2 #1 and 111-3 #1, T3 is the 
greatest value such that T3 is determined by the RCM 105-2 of the host computer 101-2 to be the 
synchronized time for the secondary storage subsystem 102 #1 and included in a synchronization 
request 701 to be sent the secondary storage subsystem 102 #3-#5. This change causes the 2 nd 
time parameters 112-2 and 112-3 to be updated to T3 in Fig. 7B. In FIG. 7C, any requests in 
remote copy request queues 115 with a time parameter smaller than or equal to T3, such as io-23 
(T2) and io-31 (T2), are moved to the disk request queues 116-2 and 1 16-3, respectively (step 605 
in FIG. 6A). What is left in the remote copy request queue 1 15 is then used to set the bitmap 1 14 
in Fig. 7D to clear the remote copy request queue 1 1 5 as shown in Fig. 7E. Fig. 7E also shows 
queues in the queue 116 are performed to clear the queue 1 16 as shown in Fig. 7F. Fig. 7G shows 
a host accesses the secondary storage subsystems ([0073]-[0081]; claims 5-7, 12-14, 19-21). 

The invention recited in claim 8 is directed to software for remotely copying data from a 
plurality of primary volumes to a plurality of secondary volumes according to the method recited 
in claim 1 . 

The invention recited in claim 1 5 is directed to a system for remotely copying data from 
each of a plurality of primary volumes to a plurality of secondary volumes according to the 
method recited in claim 1 . 

The invention keeps consistency of the stored data in a plurality of secondary storage 
systems based on the sync requests issued by the RCM in the host computer and then executed by 
the secondary storage systems during a suspension period (suspending the remote copy requests 
sent from the primary storage systems to the secondary storage systems) with the follow steps 
(Fig. 6A; [0074]): 

(1) the RCM in the host computer collects time indicated by the time parameters from the 
secondary storage systems while suspending the remote copy requests sent from the primary 
storage systems to the secondary storage systems (Step 601); 
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(2) the RCM in the host computer compares the collected time so as to determine a 
synchronized time (Step 602); 

(3) the RCM in the host computer issues sync request to the secondary storage systems 
(Step 603); and 

(4) the secondary systems updates the secondary volumes based on the sync request from 
the host computer (Step 606). 

Applicant respectfully contends that none of the cited prior art references teaches or 
suggests such an "after- failure synchronizing procedure executed by (1) the RCM 105-2 in the 
host computer 101-2 (the (l")-(3) steps) AND (2) the secondary storage subsystems (the (4) step) 
during a suspension period , i.e., suspending the remote copy requests sent from the primary 
storage systems to the secondary storage systems" as in the present invention. 

Crockett '120 (col. 10-12) only conducts remote data copying as a part of re- 
synchronization process between a primary storage system and a secondary storage system, but 
not "during a suspension period , i.e., suspending the remote copy requests sent from the primary 
storage systems to the secondary storage systems" as in the present invention. As admitted by the 
Examiner (p. 9, last line to p. 10 , 1 st line of the outstanding Office Action), the alleged "after- 
failure synchronizing procedure" in Crockett '120 (i.e., "volume ^synchronization") is executed 
by the primary SCU 27 (rather than "the RCM 105-2 residing in the host computer 101-2"). 

The data mover 114 of Crockett '070 was relied upon by the Examiner (p. 10, 2 nd 
paragraph of the outstanding Office Action) to teach the RCM 105-2 of the present invention. 
However, the data mover 114 is separated from the host 102 (Fig. 1), rather than "in the host 
computer" as does the RCM of the present invention. 

In addition, the data mover 114 only collects, compares and determines time indicated by 
a time parameter from a single secondary storage, rather than from "a plurality of secondary 
storage systems as the present invention. 

Most importantly, the data mover 1 14 performs all of the (l)-(4) steps during a suspension 
period (suspending the remote copy requests sent from the primary storage systems to the 
secondary storage systems). "When the error condition ends, the data mover performs a static 
resynchronization process... the data mover reads the tracks, and then precedes to wrier these 
read tracks to the backup storage (p. 10, lines 6-8 of the outstanding Office Action)." On the 
other hand, the invention makes the RCM 105-2 perform just the (1V(3) steps , while leaving the 
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(4) step (i.e., updating the secondary volumes based on the sync request from the host computer) 
to the secondary storage systems to perform during a suspension period. 

Applicant contends that the cited references and their combinations all fail to teach or 
disclose each and every feature of the present invention as recited in independent claims 1 , 8 and 
15. As such, the present invention as now claimed is distinguishable and thereby allowable over 
the rejections raised in the Office Action. The withdrawal of the outstanding prior art rejections 
is in order, and is respectfully solicited. 

Conclusion 

In view of all the above, Applicant respectfully submits that certain clear and distinct 
differences as discussed exist between the present invention as now claimed and the prior art 
references upon which the rejections in the Office Action rely. These differences are more than 
sufficient that the present invention as now claimed would not have been anticipated nor 
rendered obvious given the prior art. Rather, the present invention as a whole is distinguishable, 
and thereby allowable over the prior art. 

Favorable reconsideration of this application as amended is respectfully solicited. Should 
there be any outstanding issues requiring discussion that would further the prosecution and 
allowance of the above-captioned application, the Examiner is invited to contact the Applicant's 
undersigned representative at the address and telephone number indicated below. 

Respectfully submitted, 



Stanley P. Fisher 




3110 Fairview Park Drive, Suite 1400 
Falls Church, Virginia 22042 
(703) 641-4200 

September 19, 2007 

SPF/JCM/JT 



16 



